Abstract
Introduction
Much of the literature on inequality in Chile has focused on the inequality of outcomes, typically the distribution of incomes, and little is still known about the country's levels of inequality of "opportunity", its assessment in comparative perspective and its evolution in recent times. A common approach to empirically assess a country's degree of equality of opportunity is the notion of intergenerational economic mobility: a higher level of equality of opportunity is expected to decrease the effect of an individual's early socioeconomic background on his economic achievement in adulthood, yielding therefore a higher level of intergenerational economic mobility. This paper examines the degree of intergenerational income and educational mobility in urban Chile in comparative perspective, and some of its salient patterns. Since the research in intergenerational income mobility is fairly recent and limited in Chile, this work also proposes and discusses some exploratory hypothesis and some avenues for future research.
The study of intergenerational income mobility requires income data for pairs of fathers (or parents) and their offspring. As it is common in most of the developing world, such data is often limited or unavailable. In this work we follow the methodology often known as Two-Stage Two-Sample Least Squares (TSTSLS) developed originally by Björklud and Jäntti (1997) and widely applied, whereby father's incomes are predicted from data on income determinants such as father's schooling and education provided by their sons. We apply this methodology to Greater Santiago, Chile's main urban center, and analyze its results in comparative perspective. We find a lower intergenerational mobility in Greater Santiago compared with estimates using nationwide data, which may indicate that rural and small urban areas may exhibit lower educational and occupational opportunities than a large urban area such as Greater Santiago, an issue open for future research. Yet, the results for Greater Santiago are still relatively high compared to international evidence. This paper also explores how intergenerational income mobility varies along parent's relative position in the income distribution in urban Chile. This paper is structured as follows. The next section motivates the paper by providing evidence on the conceptual and empirical distinctions between the notions of inequality of income vs. inequality of opportunity, and by discussing the need to increase the understanding of inequality of opportunity, a task for which the notion of intergenerational mobility is well suited. Section 3 presents the theoretical framework and the empirical strategy followed. Section 4 describes the dataset employed, and Section 5 presents and discusses the main results. Finally Section 6 concludes.
Inequality of Outcomes vs. inequality of Opportunity in Chile
There has been a long debate about whether inequality, and the policies designed to deal with it, must tackle the inequality of outcomes or alternatively the inequality of opportunities. Advocates of the latter stress that inequality of outcomes (typically incomes) depend not only on the circumstances that are beyond the control of individuals, such as parental background, but also on factors that are (presumably) under their control, such as effort and choices. Accordingly, some authors have suggested that from a moral standpoint, public policies should focus on equalizing "opportunities" instead of outcomes (incomes) 1 . In a seminal contribution, Menéndez (2005, 2007) have developed a methodology to attempt to measure the proportion of the observed income distribution that is associated with inequality of (uncontrolled) circumstances of origin such as parental education and occupation and race in Brazil. The methodology distinguishes the direct effect that circumstances have on earnings in adulthood (the "partial effect") from the indirect effect of circumstances on earnings through the accumulation of human capital (schooling). They found that the Gini coefficient is reduced in up to about 10 percentage points (about 20 per cent) after equalizing the set of circumstances mentioned earlier. Table 1 shows the effect on the Gini coefficient for Greater Santiago and Chile of equalizing across individuals various circumstances of origin including parental schooling, size and composition of the household during infancy (single versus biparental), the age of the household head, and a measure of parents' job vulnerability. Even though many relevant circumstances may certainly remain unobserved, these results do suggest that the important circumstances mentioned above play an important yet limited role in determining the income distribution, results that are similar to those reported for Brazil. These findings suggest that income distribution indicators seem only partially associated to a society's degree of "equality of opportunity", and that income distribution may be also affected by other factor presumably unrelated to exogenous circumstances. In this context, a closer and perhaps more direct way of assessing a country's degree 1 For a discussion of these issues, see for example Bourguignon, Ferreira and Menéndez (2007). of equality of opportunity is to examine its level of intergenerational income and educational mobility, issue that we address next. Source: Tartakowsky (2007, 2009 ).
Theoretical Framework and Empirical Strategy
This paper motivates and illustrates the intergenerational transmission of the socioeconomic status and the related concept of intergenerational income mobility by means of a simplified version of the model suggested by Becker and Tomes (1979) . This model assumes that a family only consists of one individual at each generation. Consider two generations within a given family, that is, father and child. Individual permanent income Y is assumed to derive from two components: the individual endowment of human capital and individual ability denoted by A. Becker and Tomes (1979) assume that a child's endowment of human capital is a result of his father's optimal allocation of his permanent income, where the father's utility depends of his own consumption and the child's permanent income. This framework yields the following relationship between the father's and his child's permanent incomes:
Equation (1) indicates that the father's permanent income has a positive causal influence on the child's income captured by parameter φ. Equation (1) would also imply a second source of correlation of the father's and the child's income if the child's ability is correlated (as can be expected) with the father's ability. Parameter θ can be interpreted as a causal effect of the previous generation on the next, which is independent of the father's investment decisions and budget constraints. Thus, this parameter encompasses all aspects of earnings determinants that money cannot buy, such as innate cognitive abilities, preferences or access to social networks, among others.
It is important to note that a regression of the child's income on father's income would capture both transmission mechanisms. hence, a standard OLS estimate of the intergenerational earnings transmission coefficient would provide an upward biased estimate of the "pure" causal effect of parental income on child's income. In this work, we do not attempt to separate both effects. Instead, and in line with the related literature, we are interested in the estimation of a reduced-form intergenerational earnings regression to measure the degree of intergenerational income mobility.
From the previous framework, if long-rung economic status were directly observed, the following log-linear relationship between the permanent incomes of father and child can be estimated by OLS:
where Y i child denotes the log of child's permanent income in family i and Y i father the log of his father's permanent income, and ε i is an error term independent of Y i father usually assumed to be distributed as N(0,σ 2 ). Our parameter of interest β 1 represents the elasticity of a child's long-run income with respect to his father's long-run income. There are two extreme cases. First, β 1 = 0 would depict a situation involving full intergenerational mobility, as the permanent income of the child in adulthood would show no statistical association whatsoever with the father's permanent income. At the other extreme, β 1 = 1 would indicate a situation of very low mobility, whereby a child born from a parent with an income, say, x per cent above the mean of parent's incomes will have an expected income located x per cent above the mean of his own generation. Alternatively, 1-β 1 can be interpreted as a "regression-to-the-mean" effect: If β 1 = 0, for example, the regression-to-the-mean effect is maximum, as sons will have the same expected value of income of adulthood regardless of their respective father's relative socioeconomic status.
however, long-run incomes are not directly observed. Instead, most data sets only provide measures of current incomes or earnings. Solon (1992) and zimmerman (1992) have shown that the use of incomes in a single year can underestimate the true intergenerational transmission coefficient due to the presence of transitory components in current income, especially in combination with the use of a homogeneous sample. An alternative to address this bias involves using panel data on father's income to obtain an average of father's current income over several years as a proxy for their permanent income. Solon (1992) shows that the inconsistency of the transmission coefficient diminishes with the number of years over which incomes are averaged.
Another problem emerges when, as in this paper, income information of father-child pairs is not available. In this context, a solution proposed by Arellano and Meghir (1992) and Angrist and Krueger (1992) and followed by Björklud and Jäntti (1997) for intergenerational mobility studies is to use information from two separate samples: first, earnings equations can be estimated using an older sample of men in order to obtain coefficients of some key earnings determinants, such as schooling, experience and occupation, for example. Then, these coefficients can be employed to predict the income of the fathers of a sample of sons who have reported the required information about their fathers. This technique is often known as two-sample instrumental variables estimation (TSIV) or "two-sample two-stage least squares" (TSTSLS) 2 .
More formally, assume that the log of the father's and son's current income at date t can be written as: is not observed in sample I. Yet, if there exists a separate sample J from the same population as I, it can be used to provide an estimate of γ, namely γ , which would be derived from estimation of equation (6) (2), (3), (4) and (6) imply:
In this work, the estimates of β 1 are based on the estimation of equations (6) and (7) on separate samples as we describe in the following section. In particular, in a first stage we estimate a Mincer version of equation (6) where S js represents the years of schooling of father in year s 4 , Exper js stands for father's potential experience 5 and ε js is a random error term. In addition, dummy variables for educational levels are defined as:
In another specification we also include information of father's occupation under the assumption that occupation is a good instrument to estimate the father's permanent income. This information comes from a second survey undertaken in June 2006 to a sub-sample of the June 2004 version of Employment and Unemployment Survey of Greater Santiago.
In a second stage, we use the estimated parameters in (8) and father's information reported by the sons to predict the father's income, as follows: 
where age it stands for child's age and controls for life-cycle profiles in child's earnings. The methodology described above is subject to some well-known biases that have been identified in the related literature, which are worth pointing out. As shown in Solon (1992 Solon ( , 2002 , a first bias may arise if the father's schooling and occupation, apart from being correlated with the father's earnings, are also positive predictors of the son's earnings in their own right. Thus, in the second-stage regression, where schooling and occupation are used to predict the father's earnings but are not included as separate explanatory variables of the son's earnings, the resulting omitted-variable problem would yield an upward bias in the intergenerational income elasticity. 4 The s year corresponds to time when father were taken investment decisions on his child's human capital.
Another source of bias is related to the ages of sons being considered for estimating equation (7). In particular, various studies have found that the estimated intergenerational elasticities increase substantially as son's earnings are observed further on in their careers. Accordingly, studies that use earnings data of sons in the early stages of their life-cycle tend to underestimate the intergenerational income elasticity. This arises if the measurement error in the son's early earnings is negatively correlated with the long-run income, as can be expected. 6 Due to the existence of these potential biases, in this paper we compare the results obtained for urban Chile with the results of international studies that follow a similar methodology, and are accordingly subject to the same kind of biases. We also report the age brackets of son's ages employed in all studies.
Data
Our dataset comes from the Employment and Unemployment Survey for the Greater Santiago conducted annually by Universidad de Chile since 1957, which is applied to approximately 4,000 households. Greater Santiago is the largest urban centre in Chile, home to approximately 40 per cent of the country's population.
In order to avoid selectivity issues associated with female participation in the labor market, we focus only on fathers-sons intergenerational income mobility. The analysis of intergenerational income mobility involving mothers and daughters remains as future research. however, we consider sons as well as daughters when we examine intergenerational educational mobility in section 5.2.
The Greater Santiago Employment and Unemployment Survey provides information on gender, age, educational level, employment status, occupational position, economic sectors and monthly income from wages, salaries and selfemployment. All this information is employed to estimate the coefficients of Mincer equations that are employed to predict the unobserved income of fathers. Mincer equations like (8) were estimated for the male labor force in 15-65 age range with positive income and working at least 30 hours per week. Our sample of sons comes from the June 2004 version of the survey. In this year, additional to demographic and economic data, respondents were asked to provide information about educational and individual characteristics of their parents. We consider sons in the 23-65 age range to control for potential selectivity problems in individuals outside this age range. We eliminate unemployed and inactive individuals, those with no positive incomes and those missing parental information. Our sample was composed by 649 pairs of fathers and sons in the corresponding age range.
Father's predicted incomes were estimated dividing the sons sample in three sub-samples by age groups: 23-34, 35-44, 45-54 and 55-65 years old. We select the corresponding father's samples by assuming that the father's investment decisions in his son's human capital, which are expected to be a major source of socioeconomic transmission across generations, were taken approximately when the child was between 6 and 18 years old. These years correspond to the 1987, 1977, 1967 and 1958 A second data source comes from a new survey realized in June 2006 to a sub-sample of males previously surveyed in the Employment and Unemployment Survey of June 2004. In this new survey, individuals were asked to provide additional information about specific occupation and other individual characteristics of their parents, as well as diverse family background information corresponding to period when they were about 15 years old. We use the information about the father's occupations 7 to estimate a second Mincer equation specification under the assumption that occupation is a good instrument to estimate the father's permanent income, in addition to father's schooling. Table 2 indicates that father's predicted log income has a significant positive effect on their son's log income. For the whole sample, the estimated elasticity is around 0.52-0.54 depending on the predictors employed 9 . Table 3 reports the results of other intergenerational income mobility studies for urban Chile. It is interesting to note that employing only the SIALS 10 data 7
Results

Estimates of intergenerational income elasticity for urban Chile
The 5-level occupational categories are: employer (1); self-employed (2); employee (3); blue-collar worker (4) (reference) and domestic (household) workers (5).
8
The estimates using personal incomes yield the same global elasticity.
9
This number is a weighted average of elasticities of each age group. 10 Second International Adult Literacy Survey. for the Metropolitan Region (similar but slightly larger than Greater Santiago) yields fairly similar results than the Greater Santiago studies although lower than the 0.67 elasticity obtained from the national urban SIALS database, and lower as well than the nationwide CASEN studies, which yield elasticities in the 0.6-0.7 range. This evidence suggests a lower intergenerational income elasticity for the large, more prosperous Greater Santiago urban area in comparison with the rest of the country. 11 This may be an indication of a lower intergenerational mobility in rural, semi-rural and small urban areas, where educational and occupational opportunities might be lower than in a large urban centre like Greater Santiago. Table 4 summarizes some selected international evidence on (nationwide) intergenerational income mobility. As can be seen, urban Chile presents relatively low intergenerational income mobility in comparison with other developing and developed countries. This could be even more so for nationwide mobility in Chile if the previous discussion on the lower elasticity values for urban areas is considered. Levels of intergenerational mobility in Chile seem somewhat 11 This seems consistent with of evidence on the pattern of intergenerational income mobility in Brazil, according to Ferreira and Veloso (2004) : The more prosperous and more urban Brazilian Southwest has an intergenerational income elasticity of 0.54, which is lower than the rest of the country, and much lower than the poorer Northeast region (0.73). similar to Brazil's 12 . Some authors have suggested and provided theoretical arguments and some evidence in favor of an overall positive relationship between cross-sectional income inequality and intergenerational persistence of inequality 13 . From this perspective, the evidence for Chile would be consistent with this hypothesis, considering that Chile has a particularly unequal distribution of income in compassion with the international evidence 14 . Table 5 presents the intergenerational income elasticities by cohort employing the father's predicted income from schooling and experience only.
Intergenerational income and educational mobility across cohorts
As can be seen, the elasticity coefficient is monotonically decreasing for the three younger cohorts. A possible explanation of this phenomenon is that intergenerational mobility could have increased in the last decades. however, as mentioned earlier, this pattern can also be the result of life-cycle effects on earnings, and therefore whether income mobility has increased in time cannot be concluded 15 . however, a way round this problem is that unlike earnings, schooling levels usually exhibit little or negligible life-cycle effects after the time when most individuals stop studying and enter the labor market, usually around the mid twenties, after which schooling levels remain largely fixed for most individuals (as we shall see below). Following this reasoning we attempt to examine whether intergenerational educational mobility has exhibited changes in the recent decades by comparing educational mobility values across cohorts. In order to substantiate this claim we explore the accumulation of schooling in Chile by age groups using the 1996-2001 CASEN Panel data. Figure 1 shows the average individual accumulation of schooling in years in Chile by age groups between 1996 and 2001. Figure 1 shows that while schooling accumulation is important before age 20, it decreases thereafter, and in fact, it 12 In this context, for comparison purposes it would be useful to obtain intergenerational incomes elasticities for large urban areas in Brazil. 13 See for example Dunn (2004) and Andrews and Leigh (2008) . 14 See for example De Ferranti, D., Perry, G., Ferreira F., and M. Walton (2003) . 15 See Dunn (2004) for a discussion on the role of life-cycle effects on intergenerational income mobility elasticities. * significant at 5%; ** significant at 1%.
remains negligible after age 25 for the population as a whole. This suggests that life-cycle effects in years of schooling are unimportant for the age group 23-65 considered in this study. Therefore, finding evidence of higher intergenerational educational mobility for the younger cohorts would be suggestive of an increase of educational mobility in time. Table 6 presents intergenerational schooling elasticities by cohorts. The evidence indicates lower values for the younger cohorts. Based on the argument presented above, this would be suggestive of an overall increase in intergenerational educational mobility in the last decades in Greater Santiago, for both men and women. This is further confirmed in Tables 7 and 8 . While these tables indicate a positive association between father's and son's schooling levels, as well as strong evidence of an expansion in schooling in time, particularly for daughters (as indicated by the coefficients of the cohort variable), they also provide evidence of a lower association between father's and son's schooling for the younger cohorts, as indicated by the coefficients of the interactive term in both specifications.
To what extent this evidence of lower statistical association between father's and son's education in the younger cohorts is related or causes the lower intergenerational income elasticities of the younger cohorts reported earlier in Table 5 remains open for future research. In particular, it seems plausible that factors associated with socioeconomic background such as the quality of education, social capital and access to social networks, or the existence of classdiscrimination in the labor market, for example, may yield different returns to schooling for individuals according to their social background 16 . Likewise, these factors may limit the transformation of the higher degrees of educational mobility of the younger cohorts reported above into higher levels of intergenerational income mobility. This hypothesis, however, remains open for future research.
Patterns of intergenerational income mobility in urban Chile
We finally examine some patterns of intergenerational income mobility in urban Chile. In particular, in this section we study whether the degree of the intergenerational transmission of the socioeconomic status varies across different population segments of the income distribution. Table 9 reports an estimates of quintile transition matrix for labor income using father's education and potential experience as predictors of father's income, and deriving father's quintiles from the real corresponding income distribution. As a robustness check, Table 10 reports an equivalent transition matrix in which father's quintiles are obtained from the distribution of the father's predicted incomes instead. 17 Yet, both transition matrices yield similar patterns. In both cases the bottom-to-bottom and the topto-top transition probabilities are large (37-30 and 47-57, respectively), a pattern that is, in fact, also observed for other countries. In addition, the probabilities of transiting from the lowest to the highest quintiles and vice versa are fairly low, around 0 to 8 per cent, also consistent with the international evidence. The transition matrixes in Tables 9 and 10 suggest two important disparities in the intergenerational income transmission mechanism. First, they show more income persistence at both extremes of the father's income distribution, together with a substantial level of intergenerational mobility in the intermediate father's quintiles. Second, they suggest an asymmetry in the degree of intergenerational persistence at the two extremes of the father's income distribution, in particular a higher degree of persistence at the top quintile versus the bottom quintile. In order to explore these issues further, regression equations of the father's centiles versus son's centiles are reported in Table 11 . Table 11 shows that the association between father's and their son's income centiles is increasing (as expected) but not linearly. In fact, specifications 2 and 6 of Table 11 show that when a quadratic functional form is imposed it yields a robust overall convex pattern, indicating that the intergenerational income persistence is asymmetric, being higher in the upper part of the father's income distribution. Yet, the cubic specifications in 3, 4, 7 and 8 of Table 11 outperform the quadratic models, indicating that intergenerational persistence is higher at the two extremes of the income distribution than in the intermediate segments of the father's income distribution, consistent with the transition matrixes 18 . Table 12 also indicates by means of a structural change test that the slope of father's vs. son's centiles is statistically steeper at the top than at the bottom of the father's income distribution.
This pattern is depicted in Figure 2 , which shows the profile of cubic OLS and quantile regressions of father's vs. son's income centiles. But Figure 2 also illustrates how broad is the spectrum of income centiles where sons are likely to end up in adulthood, conditional on their father's income centiles. Note that while for the most part of the father's income distribution the sons can end up as adults in income centiles often quite different from their parent's, at the top of the father's income distribution chances are that sons will occupy relative income positions similar to those of their fathers. (2), (3), (5), (6) and (7) include controls for son 's life-cycle effect (age and age^2).
Robust t statistics in parentheses. * significant at 10%,** significant at 5%; *** significant at 1%. Table 13 indicates that the expected income centiles of sons of fathers in the bottom decile is 30, that is, at the border of the 3 rd and 4 th deciles. Although this shows an important degree of intergenerational persistence, it also shows an important degree of the "regression-to-the-mean" effect for this group. however, sons of fathers in the top income decile can expect to be, on average, on the 86 th centile, that is well into the 9 th decile and close to the top centile: the "regression-to-the-mean" effect does not seem to be very important in this case. This pattern repeats itself in a milder version when comparing the expected income centiles of sons of fathers in the 2 nd and 9 th deciles, namely 40 and 69, respectively: the former sons are only 10 centiles below the median, while the latter are 19 centiles above it. As for the sons of fathers in deciles 3 to 8, their expected income centile is only a few percentage points away from the median, confirming an important degree of intergenerational income mobility at the centre of the father's income distribution.
It is interesting to note that the latter result is consistent with evidence on intergenerational occupational mobility for Chile. In particular, Torche (2005) finds that Chile exhibits a high level of persistence in the occupations with highest social status in compassion with the international evidence, but a significant degree of mobility in the remaining occupations. As a hypothesis waiting for research, this converging evidence may be associated with Chile's particular income distribution, characterized by an unusually large share of the national income being held by the top decile or so of the population, the remaining part of the population being fairly egalitarian 19 . Put quite simply, it seems plausible that the top decile or so of Chile's income distribution may be largely responsible for Chile's unequal distribution of income as well as for shaping Chile's social mobility patterns, a hypothesis that is open for future research.
Conclusions
This paper has presented some findings on intergenerational income and educational mobility in urban Chile. A constraint to study intergenerational mobility in Chile, as in most of the developing world, is the lack of income panels where both fathers and their offspring's income can be observed. In this context, we follow the widely employed methodology known as two-sample two-stage 19 See for example De Ferranti et al. (2003) . least squares, whereby father's incomes are predicted from income determinants reported by their sons, such as father's schooling, occupation and age. We find intergenerational income elasticities for Greater Santiago in Chile in the range of 0.52 to 0.54. These figures seem lower than nationwide intergenerational income elasticities in the range of 0.6-0.7, but still high in comparison with the international evidence. The lower values for Greater Santiago may reflect the higher educational and occupational opportunities than can be expected in a large urban centre, compared to rural and small urban areas of the country, yet this hypothesis requires explicit investigation.
The intergenerational income elasticities are somewhat lower for the younger cohorts. While this may suggest an increasing intergenerational mobility in time, it can also be associated with life-cycle effects on earnings, as indeed suggested by the literature. however, we find that intergenerational educational mobility is also lower for the younger cohorts for both sons and daughters. Based on the fact that life-cycle effects are unimportant as schooling remains fixed for most individuals along the life cycle after the mid twenties, this finding is suggestive of and increase of intergenerational educational mobility in urban Chile in the last decades. This seems consistent with the significant expansion of school and tertiary education observed in the last decades in Chile. Whether this phenomenon has indeed translated into higher intergenerational income mobility in recent decades is open for future research.
We also examine some patterns of intergenerational income mobility by studying how the degree of mobility varies along the father's relative income position. We find evidence of a higher degree of intergenerational income persistence (lower mobility) at the bottom-to-bottom and top-to-top transition probabilities, and a higher degree of intergenerational mobility in the intermediate segments of the father's income distribution a pattern that is consistent with the international evidence. however, we find also that intergenerational mobility is substantially lower at the top of fathers' income distribution. While this may be an expected pattern in other countries, this evidence is consistent with recent findings of intergenerational occupational mobility for Chile by Torche (2005) , who reports a high degree of intergenerational persistence in occupations associated with high social status compared with a variety of other countries. It is tempting to propose, as hypothesis awaiting explicit research that this findings may be associated with Chile's particular income distribution, known to be quite egalitarian within the bottom 80 to 90 percent of the population, but relatively unequal for the country as a whole as a consequence of a high concentration of income in the top centiles of the distribution.
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